Influence of TNFalpha on the sialylation of mucins produced by a transformed cell line MM-39 derived from human tracheal gland cells.
In order to investigate the influence of inflammation on the peripheral glycosylation of airway mucins, a human respiratory glandular cell line (MM-39) was treated by TNFalpha. The expression and the activity of sialyl- and fucosyl-transferases, involved in the biosynthesis of peripheral carbohydrate determinants like sialyl-Lewis x, were investigated by RT-PCR and by HPAEC respectively. The mRNA steady-state level of sialyl- (ST3Gal III) and of fucosyl- (FUT3) transferases was moderately up-regulated by TNFalpha; a 52% increase of alpha2,3-sialyltransferase activity was also observed in TNFalpha-stimulated MM-39 cells. After metabolic radio-labelling with [(3)H]glucosamine and [(3)H]fucose, the mucins released in the culture supernatant were purified by Sepharose CL-4B, density-gradient centrifugation and treatment with glycosaminoglycans-degrading enzymes. The mucins, released in the culture supernatant from control MM-39 cells, were constituted by two populations of molecules having the same 1.39-1.44 mg/ml density but carrying either high or low amounts of sialic acid residues at their periphery. TNFalpha was able to increase the sialylation of the weakly sialylated mucins. This effect and the enhancement of the alpha2,3-sialyltransferase activity by TNFalpha argue in favour of a regulation of the mucin sialylation by this pro-inflammatory cytokine. Despite the moderate overexpression of FUT3, no fucosylation of mucins produced by MM-39 cells was induced by TNFalpha. In conclusion, the influence of TNFalpha on the sialylation of mucins could explain why the mucins from infected patients suffering either from cystic fibrosis or from chronic bronchitis are more sialylated.